INTRODUCTION
============

Benign prostatic hyperplasia (BPH) is often encountered in aging men with, usually, one or more co-morbidities. BPH and hypertension occur concomitantly in an estimated 25% of men aged 60 years and older.[@B1] In addition to their frequent coexistence, BPH and hypertension may have a common etiology in the sympathetic nervous system. Alpha1-adrenoceptor antagonists are the most commonly used first-line drugs for the management of symptomatic BPH. However, alpha1-adrenoceptor antagonists are not first-line therapies for hypertension, and the majority of hypertensive BPH patients will be receiving other antihypertensive agents that may increase the risk of drug interactions and side-effects. In addition, hypertension may reduce the effect of an alpha1-adrenoceptor antagonist on lower urinary tract symptoms (LUTS).[@B2] Furthermore, although 5 or 10 mg terazosin daily been routinely used in North America and Europe, terazosin is equally effective for treating symptomatic BPH in Asian patients at lower doses than those used in the West.[@B3]-[@B5] In the present study, we sought to determine the efficacy and safety of a relatively high dose of terazosin (5 mg) in Korean patients with LUTS, with or without concomitant hypertension.

MATERIALS AND METHODS
=====================

From July to December 2006, 200 men who presented consecutively with LUTS and who were eligible and willing to participate in this study were prospectively studied. Before inclusion in this study, all patients provided written informed consent. The Institutional Review Board of our hospital approved the protocol. The study inclusion criteria were as follows: age of at least 45 years, moderate to severe LUTS \[International Prostate Symptom Score (I-PSS) ≥ 8\], and a reduced maximum flow rate (Qmax; ≤ 15 mL/sec). Exclusion criteria included a recent history of cardiovascular or cerebrovascular disease, hypotension or a history of fainting spells, restricted mobility, bladder cancer, prostate cancer, neurogenic bladder dysfunction, urinary stones, urethral strictures, acute or chronic urethritis, urinary tract history of bladder or prostate surgery or radiotherapy, acute urinary retention, or an indwelling catheter. Patients were also excluded from the analysis if they had a documented history of prostatic intraepithelial neoplasia by biopsy or a serum prostate-specific antigen (PSA) level in excess of 20 ng/mL. Concomitant administration of diuretics, angiotensin-converting enzyme inhibitors, beta-blockers, and/or calcium channel blockers was allowed, but verapamil, alphaadrenergic antagonists, alpha-agonists, antiandrogen therapy, anticholinergic agents, or androgens were not allowed.

Patients were evaluated with respect to the following: detailed medical history, physical examination, blood pressure (BP), urinalysis, serum PSA, transrectal ultrasonography, uroflowmetry, post-voiding residual (PVR) urine volume by bladder scanning (BVI-3000, Diagnostic Ultrasound Co., Redmond, WA, USA), and I-PSS evaluation. Histories regarding concomitant diseases and all current medications were obtained from each patient. Terazosin was initiated at a dose of 1 mg once daily for the first seven days, 2 mg once daily for the next seven days, and 5 mg once daily for the following six weeks. After treatment, BP, uroflowmetry, PVR, and I-PSS were assessed.

The primary outcome of efficacy (symptom severity) was determined base on changes in LUTS. Baseline symptom severity and treatment efficacy were determined using I-PSS. Changes in Qmax, PVR, and BP were used as secondary outcomes of efficacy. Potentially important changes in BP were analyzed by counting the number of subjects (outliers) with a supine systolic BP of \< 85 mm Hg and a diastolic BP of \< 45 mm Hg, and subjects with a decrease in supine systolic BP of \> 30 mm Hg or in diastolic BP of \> 20 mm Hg. These changes in BP were considered clinically important because they represent changes expected to produce hypotensive symptoms including dizziness, flushing, or syncope in some patients.[@B6] Adverse events were captured at eight weeks (at the end of the study) via interview. Safety was analyzed on an intent-to-treat (ITT) basis on subjects who took the study drug at least once and who were assessed for relevant variables at least once.

For analysis purposes, patients were stratified according to concomitant hypertension. Survey responses were coded and analyzed using descriptive statistics. All values are expressed as medians (5 - 95th percentiles) or numbers (%). The two groups were compared with respect to medians of each domain using the Mann-Whitney U-test or the Kruskal-Wallis test. Categorical variables were compared using the Fisher\'s exact test. The Wilcoxon signed-rank test was used to compare values before and after treatment in each group. A 5% level of significance was used for all statistical testing, and statistical analyses were performed using a commercially available analysis program, SPSS (SPSS Inc., Chicago, IL, USA).

RESULTS
=======

Of the 200 patients, 190 patients received treatment, including 111 in the non-hypertensive control group and 79 in the hypertensive group. Of the 190 treated patients, 173 completed the eight weeks of treatment. Patient clinical characteristics were comparable in the two groups ([Table 1](#T1){ref-type="table"}). Baseline and post-treatment clinical parameters are shown in [Table 2](#T2){ref-type="table"}. At baseline, no differences were evident in the two groups with respect to I-PSS, Qmax, PVR, and BP. After eight weeks of treatment, I-PSS and uroflowmetry parameters and BP were not significantly different in the two groups. Terazosin treatment was associated with a significant improvement in subjective symptoms and most objective parameters in both groups. However, values of PVR and BVE did not change with treatment in either group, and changes in I-PSS, uroflowmetry parameters, and BP due to treatment were not significantly different between the groups ([Table 3](#T3){ref-type="table"}). Changes in BP according to the class of concomitant antihypertensives received are shown in [Table 4](#T4){ref-type="table"}. The addition of 5 mg terazosin to antihypertensives did not cause a significant reduction in either systolic or diastolic BP in either group, and adding terazosin to existing antihypertensive regimens did not increase the incidence of adverse events. The incidences of withdrawal because of adverse events were 0% in the hypertensive group and 2.7% in the control group ([Table 5](#T5){ref-type="table"}).

DISCUSSION
==========

To the best to our knowledge, this is the first study to evaluate the safety and effectiveness of 5 mg terazosin in Korean men with LUTS, with or without concomitant hypertension. Two of the results obtained are of note. First, in the present study, 5 mg terazosin was found to be safe in Korean men with LUTS with or without hypertension, and second, subjective and objective parameters improved in both the hypertensive and the non-hypertensive control groups.

Optimal alpha-blocker doses vary by race, constitution, and socio-economic status. Lepor et al.[@B6] reported that 2 mg terazosin daily did not improve obstructive or irritative symptoms as compared with placebo. However, a placebo-controlled double-blind study in Japan showed that a four-week treatment with 2 mg terazosin daily improved subjective symptoms.[@B7] Lee and Lee[@B5] found that 0.2 mg tamsulosin was better than 1 - 5 mg terazosin, because although no difference in efficacy was found between them a more favorable adverse reaction profile was found for tamsulosin. Okada et al.[@B4] reported that reducing terazosin to 1 - 2 mg daily caused adverse reactions to fall to minimal levels, and that terazosin appeared to be as well-tolerated as tamsulosin. These findings suggest that careful studies on alpha-blockers are required to establish ideal therapeutic strategies for symptomatic BPH on a country-by-country basis, and are needed to establish differences between therapeutic agents for the treatment of BPH.

A previous study showed that hypertensive BPH patients have more severe LUTS than normotensive BPH patients, and that hypertension worsens LUTS and may reduce the efficacy of terazosin.[@B2] However, in the present study, clinical parameters at baseline were similar in the two study groups. In addition, I-PSS and uroflowmetry parameters improved in both groups after terazosin administration, and the two groups were similar with respect to these parameters. In the present study, patients were given 1 mg terazosin once daily for the first week, 2 mg once daily for the second week, and 5 mg once daily for the following six weeks. Nakamura et al.[@B8] investigated the effect of terazosin at 2 mg/day for one week on Qmax, and reported a significant improvement after only two days of treatment. Thus, the dose of terazosin appears to be lower, and the duration of treatment necessary to achieve an improvement appears to be shorter in Asian men than in European men, which may be related to the lower dose required to maintain an effective blood level in Asian men. A dose-determining study on terazosin in Japanese patients with hypertension showed that 1 mg daily was optimal.[@B9] However, since it has been reported that terazosin acts on the central nervous system,[@B10],[@B11] an increased dosage might additively block alpha-1 receptors in the lumbosacral cord, increase the threshold of bladder sensation, and thus improve collecting disorders. Moreover, an increased dose of terazosin might also block more alpha-1 receptors in the prostate and thus improve voiding.

In the HABIT trial, doxazosin was found to be more effective, with an acceptable safety profile, in concomitant hypertension and BPH, either as a monotherapy or as an add-on therapy.[@B12] In this study, BP at baseline and BP differences pre-/post-treatment did not significantly differ between the two groups. In addition, incidences of BP outliers were similar in the two groups. Therefore, a terazosin dose of 5 mg daily might not be too high for hypertensive BPH patients. Furthermore, as found by Lowe et al.,[@B13] our findings indicate that terazosin can be safely used to treat patients with LUTS regardless of blood pressure status and the antihypertensive regimen used.

In the present study, there was no increase in adverse events in patients with LUTS and concomitant hypertension. In the Hytrin Community Assessment Trial of terazosin, BP related adverse events (i.e., syncope, dizziness, hypotension, postural hypotension, vertigo) were experienced by 13.1% of men who were taking other anti-hypertensives, compared with 15.2% for those who were not.[@B14] A combined analysis of six placebo-controlled trials involving 996 patients assessed the safety and efficacy of terazosin for the treatment of BPH and concluded that terazosin can be administered safely to both normotensive and hypertensive patients with BPH.[@B15] Moreover, a recent study stressed that care should be taken when first administering terazosin in a patient receiving the calcium antagonist verapamil, because orthostatic hypotension occurred in six of 24 patients.[@B16] However, we did not encounter orthostatic hypotension in our patients, although the number of patients was small (n = 19). This finding suggests that terazosin can be administered safely to hypertensive patients on a calcium antagonist. Furthermore, results of an analysis of adverse event data by a Veterans Affairs cooperative study suggested that dizziness and asthenia associated with alpha-1-adrenoceptor antagonists may not be due to vascular events.[@B17]

Our findings suggest that 5 mg terazosin is effective and has an acceptable safety profile in patients with LUTS with concomitant hypertension, and that terazosin (5 mg) may be safely added to ongoing antihypertensive therapy in this population. However, since this is a short-term follow-up study and may be underpowered statistically, a long-term follow-up and a larger-scale study is needed. In addition, our results demonstrate a need for a study designed to establish the optimal dosage regimen in an Asian population in order to ensure the safe and effective management of LUTS.
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^\*^Mann Whitney U-test.

Data presented are medians (5th-95th percentiles).
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Data at Baseline and Post-Treatment
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^\*^Wilcoxon signed rank test.

Data presented are medians (5th-95th percentiles).
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Differences Attributed to Treatment

![](ymj-48-994-i003)

^\*^Mann Whitney U-test.

^†^Fisher\'s exact test.

Data presented are medians (5th-95th percentiles).
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Baseline and Post-Treatment Values, and Difference between the Two for Blood Pressures in Hypertensive Patients
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BP, blood pressure; ACE, angiotensin-converting enzyme.

Data presented are medians (5th-95th percentiles).

^\*^ Wilcoxon signed rank test.

^†^ Kruskal-Wallis test.

^‡^ A diuretic and another.

^§^ Any combination of two or more antihypertensive medications except a diuretic.
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Adverse Effects
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Data presented are numbers (%).
